The title compound, NpCuSe 2 , is the first ternary neptunium transition-metal chalcogenide. It was synthesized from the elements at 873 K in an evacuated fused-silica tube. Single crystals were grown by vapor transport with I 2 . NpCuSe 2 crystallizes in the LaCuS 2 structure type and can be viewed as a stacking of layers of CuSe 4 tetrahedra and of double layers of NpSe 7 monocapped trigonal prisms along [100] . Because there are no Se-Se bonds in the structure, the formal oxidation states of Np/Cu/Se may be assigned as +III/+I/ÀII, respectively.
Related literature
For discussion of the LaCuS 2 structure type, see: Julien-Pouzol et al. (1981) ; Ijjaali et al. (2004) . For other compounds with Cu-Se bonds, see: Daoudi et al. (1996) ; Strobel & Schleid (2004) ; Ijjaali et al. (2004) . For other neptunium selenides, see: Wastin et al. (1995) ; Wojakowski (1985) . For computational details, see Gelato & Parthé (1987) .
Experimental
Crystal data Data collection: APEX2 (Bruker, 2006 ); cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CrystalMaker (Palmer, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . [100] where atom Se1 is contained within the Cu layer and atom Se2 is contained within the Np double layer. The Cu-Se bond distances are reasonable for a Cu(I) compound; they range from 2.4409 (9) to 2.5899 (9) Å compared to 2.458 (2) to 2.490 (4) Å in SrCuCeSe 3 (Strobel & Schleid, 2004) and 2.450 (1) to 2.607 (1) Å in the Ce analogue CeCuSe 2 (Ijjaali et al., 2004) . The Np-Se bond distances range from 2.9330 (6) to 3.1419 (6) Å. Comparisons are limited but can be made with the Np-Se distance of 2.903 (1) Å in NpSe (Wastin et al., 1995) and those of 2.932 and 3.086 Å in NpAsSe (Wojakowski, 1985) . There are no Se-Se bonds in NpCuSe 2 , so formal oxidation states may be assigned for Np/Cu/Se of +III/+I/-II.
The chemistry of Np is transitional between that of U and Pu. All three elements exhibit multiple oxidation states in their compounds. NpCuSe 2 is the first example of a neptunium chalcogenide compound analogous to a lanthanide(III) structure rather than to a transition-metal or uranium(IV) structure. The Pu analogue is unknown, although arguments based on the stability of various Pu oxidation states suggest it should be stable.
NpCuSe 2 was formed in an attempted synthesis of the Np analogue of U 3 Cu 2 Se 7 (Daoudi et al., 1996) . Caution!
237
Np is an α-emitting radioisotope and as such is considered a health risk. Its use requires appropriate infrastructure and personnel trained in the handling of radioactive materials. The following reagents were used as obtained from the manufacturer: Cu (Aldrich, 99.5%) and Se (Aldrich, 99%). Resublimed I 2 was utilized as a transport reagent.
Np chunks were crushed and used as provided from Oak Ridge National Laboratory. A reaction mixture of 20.2 mg Np (0.085 mmol), 3.58 mg Cu (0.056 mmol), and 15.55 mg Se (0.197 mmol) was loaded into a fused-silica ampoule in an Ar-filled dry box that was then evacuated to 10 -4 Torr and sealed. The sample was placed in a computer controlled furnace, heated to 873 K in 8 h, kept at 873 K for 72 h, cooled at 5 K/h to 373 K, and finally air cooled in the oven to 298 K. The resultant black powder was reloaded into a fused-silica ampoule with 4 mg I 2 . The ampoule was evacuated to 10 -4 Torr and sealed. The sample was placed in a computer controlled furnace, heated to 873 K in 8 h, kept at 873 K for 336 h, cooled at 6.94 K/h to 373 K, before finally being air cooled to 298 K. Black rectangular plates and blocks of NpCuSe 2 were obtained in low yield. The crystals used in characterization were manually extracted from the product mixture.
Refinement
The program STRUCTURE TIDY (Gelato & Parthé, 1987) was employed to standardize the atomic coordinates of the structure. The highest peak is 1.71 Å and the deepest hole is 0.08 Å from atom Np1.
supplementary materials sup-2 Figures   Fig. 1 . A view nearly down [010] of the unit cell of NpCuSe2, with displacement ellipsoids at the 99% probability level.
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